Application of drug metabolising mutants of cytochrome P450 BM3 (CYP102A1) as biocatalysts for the generation of reactive metabolites.
Recently, several mutants of cytochrome P450 BM3 (CYP102A1) with high activity toward drugs have been obtained by a combination of site-directed and random mutagenesis. In the present study, the applicability of these mutants as biocatalysts in the production of reactive metabolites from the drugs clozapine, diclofenac and acetaminophen was investigated. We showed that the four CYP102A1 mutants used in this study formed the same metabolites as human and rat liver microsomes, with an activity up to 70-fold higher compared to human enzymes. Using these CYP102A1 mutants, three novels GSH adducts of diclofenac were discovered which were also formed in incubations with human liver microsomes. This work shows that CYP102A1 mutants are very useful tools for the generation of high levels of reference metabolites and reactive intermediates of drugs. Producing high levels of those reactive metabolites, that might play a role in adverse drug reactions (ADRs) in humans, will facilitate their isolation, structural elucidation, and could be very useful for the toxicological characterization of novel drugs and/or drug candidates.